Abstract. Iskandar BS, Iskandar J, Partasasmita R. 2019. Hobby and business on trading birds: Case study in bird market of Sukahaji, Bandung, West Java and Splendid, Malang, East Java (Indonesia). Biodiversitas 20: 1316Biodiversitas 20: -1332. Bird species have various ecological and socio-economic-cultural functions for the human being. Ecologically, birds have beneficial functions in the ecosystem, such as helping plant pollinators, spreading plant seeds, participating in controlling agricultural pests, and monitoring environmental changes. Meanwhile, bird functions for the social-economic and culture of the community among them are known as sources of protein food, mystical functions, sources of material stories, sources of inspiration to make songs, craft materials, the source of gene pool, and become pets and trade animals. With the rise of the urban population hobby of raising birds and also the development of various bird contest activities in the urban, causing of the bird trade is very widespread in urban areas, such as in bird markets. In some cities in Indonesia, various bird markets have been popularly known for a long time. This study aimed to elucidate species diversity, folk classification, bird populations, bird prices, constraints to bird trade, and the positive and negative effects of bird trade in the urban bird market. The research method used a mixture of qualitative and quantitative methods with the ethnoecological approach. The results of this study showed that from a survey of 60 bird traders in the bird market of Sukahaji, Bandung, and Splendid, Malang, a total of 160 bird species, representing 38 families were documented. Among them, 10 species representing 7 families recorded as protected bird by law in Indonesia, based on recent government regulation of the Minister of Environment and Forestry of Republic of Indonesian No.106/MENLHK/SETJEN/KUM.1/12/2018. A total of 2,950 individuals were recorded in Sukahaji; while in Splendid were recorded 3,558 individuals. Prices of birds that are traded varied greatly depending on the species and characteristics of birds. It has been revealed that bird trade in the bird market has been various economic benefits for many people. However, due to the bird trade in bird markets in the city which has not been properly managed, the sustainability system of the bird trade in the city is very alarming caused of many factors, including decreasing of bird population over time in rural ecosystem as main supply of urban bird trading in the bird markets. Therefore, bird trading in the bird markets must be properly managed based on the sustainable development program concept, namely pro-economic, pro-social, and pro-environment.
INTRODUCTION
Indonesia has rich bird species. It has been recorded at least 1,672 bird species consisting of 427 endemic species documented in Indonesia (Iskandar 2017) . Thus, based on the global bird diversity, Indonesia takes the fourth position in the list of World's richest bird countries, after Columbia, Peru, and Brazil, and is first for endemism. Birds are both popular and important in terms of ecological and socioeconomic-cultural function. Regarding ecological functions, birds have important function as plant pollinators, seed dispersal, agricultural pest controller, and used as indicators of climatic changes, and pesticide and environmental pollution (Iskandar 2017; Partasasmita 2015; Partasasmita et al. 2017) . While in terms of socioeconomic-cultural functions, birds are globally in different culture in the world recognized as hunting animals for food and pet, trading, environmental tourism, source of fables, tales, stories, folk songs, proverb, symbolic, myths, and magic (De Roos 1981; Supriyadi et al 2008; Bezerra et al. 2011; Jepson 2011; Alves et al. 2013; Licarino et al. 2013; Pachekenan et al. 2013; Roldan-Clara et al. 2014; Teixeira et al. 2015; Dandeiya et al. 2015; Kinchot et al. 2015; Weliange et al. 2015; Iskandar et al. 2016; Iskandar 2017; Partasasmita et al. 2016; Soendjoto 2018) .
Public interest in birds in Indonesia has a long history. Since birds have plumage, behavior and songs are conspicuous and attractive, the birds have been very popular as pet animals and kept in cages. Culturally, in the past, a Javanese man was considered his life successful and perfect if he had 5 aspects, namely having a job (narpada), a house (wismo), a vehicle (turangga), a wife, and a pet of bird (manuk or kukila) (Iskandar 2014) . As a result, the live bird keeping has been a popular and important role in Javanese households. Culturally, in the past one of the birds was considered as a bird carrying good luck in life mainly zebra dove (perkutut-Geopelia striata). Moreover, this bird species had been popular as a birdsong competition (Iskandar 2017) . Similarly, it has also been culturally used as birdsong competition in South Thailand (Kirichot et al. 2015) .
Recently, cage birds as pet animal have been more popular due to lots of people, particularly urban people due to growing to keep the live bird as a hobby, captive breeding business, and for the benefit of the singing bird contest. Because the demand for birds in urban areas has increased, the bird trading in bird markets in many urban areas of Indonesia are very popular. Bird trade has become a live hood for some people, particularly bird traders of urban bird market. As the demand for birds in urban areas has increased over time, the intensive illegal bird hunting in rural areas is also increasing. In addition, because of development of the birdsong competition in local, regional, and national in many urban areas of Indonesia, various bird species, particularly birds that have been popularly involved in birdsong competition caused of rising bird prices and increasing of illegal hunting in many rural areas of Indonesia (Iskandar 2014; Iskandar and Iskandar 2015) .
Today, almost every town of sub-district, municipality, and province of Indonesia has been found the bird market (Iskandar 2017; Shepherd and Cassey 2017) . Some bird markets, including bird market of Pramuka and Jatinegara (Jakarta), Barito (Central Kalimantan), Bintang (Medan, Sumatra); Bratang (Surabaya, East Java), Splendid (Malang, East Java); Pasty (Yogyakarta), Depok (Solo, Central Java), Karimata (Semarang, Central Java); Pasar Anyar (Bogor, West Java), and Sukajadi (Bandung, West Java), have been popularly known in Indonesia. The bird markets have been important as the traditional market has been an important function for people's economic activities. However, in addition to providing economic benefits to the community, trade in birds in markets that are not managed properly can cause one of the factors that cause a decline in wild populations in the wild, and can even threaten the extinction of birds in nature. The effort of bird hunters to catch maximum numbers of birds for trading in the urban bird markets, it has been causing endangers for the survival of many species in many rural areas of Indonesia.
Some research aspects, including bird diversity, population, and bird price on bird traded in the bird markets in Indonesia were undertaken by some scholars (Iskandar 1980; Basuni and Setyani 1989; Widodo 2007; Haryoko 2010; Prakosa and Kurniawan 2014; and Chng et al. 2015; . In this paper, five aspects namely species diversity, folk classification, population, bird price, and positive and negative impacts of bird trading in the bird markets will be discussed, based on a case study in the bird market of Sukahaji, Bandung, West Java, and bird market of Splendid, Malang, East Java.
MATERIALS AND METHODS

Study site
Study was conducted in two bird markets places namely bird market of Sukahaji, Bandung, West Java, and bird market of Splendid, East Java, Indonesia ( Figure 1 ). The study was conducted in 2013, 2015, and 2018. However, this paper was mainly based on research conducted in 2015. Geographically, Bandung is located at 6 0 55' 19" S, 107 0 36' 24 " E, while Malang is located at 7 0 58' 48 " S, 112 0 37' 12 " E. The urban bird market can be categorized as one of the Indonesian traditional markets. The traditional market may be defined as the traders and buyers meet, places where the supply and demand activities of buying and selling commodities, including birds between traders and buyers, occurs .
Based on ecological history, the existence of bird market of Bandung has been a long time, at least it was recorded in the 1960s. Initially, the bird market of Bandung was found on the edge of bus terminal of Kebun Kelapa. In addition, some bird traders have recorded selling of birds in along roads, including the north of train station in Jalan Kebon Kawung. At the beginning of 1970s, the bird market of Kebun Kalapa was moved to bird market of Sukahaji, behind of bus terminal of Leuwi Panjang, in Jalan Peta Bandung. 
Bandung
Malang
Bird market of Sukahaji Bandung, West Java, has an area around 5,800 m 2 consisting of 152 kiosks belonging to bird traders. Outside the bird market on the sidewalk of Jalan Peta, there are also found some bird traders who install non-permanent kiosks that are demolished every day by their owners. In the afternoon, the trades are usually brought their birds to the homes (Figure 2) .
Like bird market of Sukahaji, bird market of Malang, East Java has been existing for a long time. It was recorded at least in the 1960s. Initially, the bird market of Malang was located in Jalan Brawijaya. In the period between 1967 and 1993, the bird market of Malang was moved to Comboran market because it caused traffic congestion. Moreover, from 1993 to 2001 bird market of Comboran market was moved again to former location in Jalan Brawijaya because the location of bird market at Comboran was constructed a school. In 2001, the market was moved from Jalan Brawijaya to bird market of Splendidlocated between Jalan Brawijaya and Jalan Majapahit. The name of Spledid has been taken from the name of hostelry in the Dutch era, called as Splendid Inn which is located not far from the location of the current bird market. The bird market area of Splendid has an area approximately 15,762 m 2 . Between Jalan Brawijaya and Jalan Majapahit for about 200 m, it was recorded kiosks owned by 400 bird traders ( Figure 3 ). The bird market of Splendid unites with both flower and fish markets.
Methods
The method used in this study was mixed-method between qualitative and quantitative methods with ethnoecological approach (Anderson et al. 2011; Alburquerque et al. 2014; Iskandar 2018) . Some techniques, including observation, semi-structured interview, structured interview, and recording of bird species traded in the Sukahaji bird market, Bandung, West Java, and the Splendid bird market, Malang, East Java. This study was conducted by observing the local environmental conditions of bird markets, including both permanent and non-permanent kiosks, various foods, and cages of birds traded in both bird market of Sukahaji, Bandung, and bird market of Splendid, Malang. The semistructured interviews were conducted to competent informants, including bird traders, bird sellers, and market managers that are purposely selected. Some aspects were discussed with informants, including the history of bird market, species of birds traded, bird prices, the origin of bird acquisition, and constraints to bird trade. The structured interviews were carried out with 60 respondents, consisting of 30 respondents of bird traders of Sukahaji and 30 respondents of Splendid. The structured interviews used questionnaire sheets that make various questions, such as education level, interest in selling birds, number of species and individual bird traded, and prices of birds, education level, interest in selling birds, obstacles in trading birds, were asked to respondents. For the bird identification, some field guidebooks including King and Dickinson (1975) , Chang (1980) , MacKinnon et al. (1992) , Beehler et al. (1986) , and Coates and Bishop (2000) were used.
Data analysis
The qualitative data collected by observation and semistructured interview were analyzed by cross-checking, summarizing, synthesizing, and making description with descriptive and evaluative analysis, while quantitative data collected by questioners were analyzed by simple statically computing that is calculated by formula as follow (Newing et al. 2011; Iskandar 2017 Moreover, the result of statically computing, namely the percentage of respondent answering, was narrated with descriptive and evaluative analysis (Newing et al. 2011; Iskandar 2017 ). In addition, to know the dominance of each bird species trading recorded from respondents were analyzed by using dominance index (Jorgensen 1974; Iskandar 2014) , as follow:
Ni Di = -----. 100 % or Di = 100 . pi N Where: Di = dominance value of bird species i; Ni = number of bird individuals of the i-th species in community; pi = proportion of bird individuals of the i-th species of all bird individuals of the community; N = the total number of bird individuals in the community (N is equal to the sum of all Ni)
Based on the individual numbers of each bird species, itcan be classified into 3 dominance classes: Di=0-2 % (non-dominant), Di=2-5 % (sub-dominant), and Di=over 5 % (dominant) (Jorgenssen 1974; Iskandar 2017 ).
RESULTS AND DISCUSSION
Education level and trading interest of bird traders
Bird market of Sukahaji, Bandung and bird market of Splendid, Malang are categorized as traditional bird market. One of main characteristics of traditional markets, including traders and buyers meets; places where the supply and demand activities of buying between traders and buyers occur. In terms of physical condition, the kiosks are made of simple one. Buying and selling activities are achieved by bargaining which is made of possible by acceptance of a sliding price system. In bargaining, social relations are culturally activated (Supangkat 2012; Iskandar 2018) . Another characteristic of the traditional market is each trader who involves in trading does not need to have a high education level and special formal skills. As long as they have a strong desire to trade in the traditional markets, including bird market, can be involved.
Based on education level of respondents of bird traders of Sukahaji Badung and bird traders of Splendid Malang, it was revealed that the respondents have dominant primary school (Table 1) .
It can be seen from Table 1 that the education level of the bird traders, in general, have not provided specifically with higher education, but they have a strong willingness to trade birds, and their knowledge of various types and various aspects of bird life that they trade is obtained more than local knowledge (indigenous knowledge, traditional ecological knowledge-TEK). As mentioned by Berkes (2008) the Traditional Ecological Knowledge (TEK) is that 'a cumulative body of knowledge, practice, and belief, evolving by adaptive processes and handed down through generations by cultural transmission, about the relationship of living beings (including humans) with one another and with the environment'. Thus, bird traders have various knowledge on birds, including species, races, singing, food, disease, and breeding aspects have predominantly obtained from the parents, friends and individual learning of trial and errors instead of from literatures or scientific Western knowledge (cf. Puri 1997; 2005; Iskandar 2014; Iskandar and Iskandar 2015; Iskandar 2018) .
In general bird traders of both Sukahaji, Bandung, and Splendid, Malang has experienced in trading birds for a long time, in average more the 15 years, even some bird traders have involved in bird trading more than 20 years. Because of since childhood, they have been involved in maintaining and trading bird for assisting the parents to sell birds in the bird market. Then after their parents died, the bird trade business in the bird market was continued by their sons.
In terms of interesting in bird trading, it has been revealed that many respondents of both in Sukahaji, Bandung and Splendid, Malang they have interested in bird trading in the bird markets because trading birds provides economic benefits for the family; besides providing economic benefits to the family as well as doing hobby activities, continuing the business of parents, and because of their low education and no alternative business fields ( Table 2 ). This result is similar to that of conducted research in the bird market of Pramuka and Jatinegara, Jakarta, that the bird traders in the market are interested in being involved in the bird trade, among others because of economic benefits (57.4%), limited employment opportunities (14.7%), has been passed down from generation to generation (24.8%), and influences the invitation of friends (3.3%) (Widodo 2007 It can be seen from Table 2 that the bird trading in the bird market provides economic benefits to the family, and is used as an income for economic benefits and distribution of hobbies, also some obstacles in trading birds have frequently occurred. The predominant constraints have affected bird traders, including the death of birds, birds sometimes not selling well, high costs of raising birds, birds returned by unsatisfied buyers of birds bought, reduced supply of birds, especially decreasing supply from bird hunters of villages, and issues like the issue of bird flu and there will be a ministerial regulation of 2018 that will regulate bird trade by the government (Table 3) .
Bird species
On the basis of an inventory of bird species that are traded from respondents of bird market in bird market of Sukahaji, Bandung and bird market of Splendid, Malang has been recorded 160 bird species representing of 38 families (Table 4) .
It can be seen from Table 4 that total bird species recorded in the bird market of both Sukahaji, Bandung, and Splendid, Malang are considered to be high diversity. This result is rather similar to that of recorded by other researchers in other bird markets, including Parmuka and Jatinegara, Jakarta; Perintis, Garut and Lingajaya, Tasikmalaya, West Java; and Barito, Central Kalimantan, the bird species were recorded generally high diversity. For example, based on the bird inventory in bird market of Sukahaji, Bandung, Pramuka and Jatinegara, Jakarta, and Splendid, it was recorded more than 100 species. While the total bird species recorded in the bird markets of Perentis, Garut and Lingga Jaya, Tasikmalaya, West Java; and Barito, Central Kalimantan were less than 100 species. For instance, based on Chng et al. and our research in Sukahaji market of Bandung, it was recorded 128 species, and 178 species, respectively. Exceptionally, survey conducted Haryoko in Sukahaji bird market, it was recorded only 44 species, because it was surveyed on very limited bird traders. (Table 5 ).
In general, the total species in the bird market of big cities, such Jakarta, Bandung, and Malang is higher than that of bird market in sub-district urban areas, such as Garut and Tasikmalaya because various species, including birds of local of Java, Western Indonesia, Eastern Indonesia, and imported birds have predominantly traded in the bird markets in big cities, while the local birds of Java have been dominated traded in the markets of sub-district urban.
Based on bird survey, it has also been revealed that although based on the Act of the Republic of Indonesia (Soehartono and Mardiastuti 2003) .
Indeed, some protected bird species that are illegally traded in the bird markets have commonly traded in bird markets, as also reported by other scholars, including Iskandar (1980) and Chng et al. (2015; who conducted research is birds market in Indonesia. Many birds protected by law have been commonly traded in the bird market, partly because the price of these birds is expensive and the strong action against violators of the law is not strictly undertaken by the government. Consequently, the violation of law has been predominantly done by many people.
Folk classification of traded birds
Based on informants various birds traded at the bird market of Sukahaji, Bandung and the bird market of Splendid, can be classified as folk classification (cf. Berlin et al. 1973; Iskandar 2018 ) into 5 groups: bird sources, bird tame, bird singing, participation in bird song contests, and bird prices.
Bird sources
The species of birds traded in the bird market both Sukahaji, Bandung and Splendid, Malang can be grouped based on sources, namely local domestic bird species from different regions in Indonesia and the imported bird species from abroad. Moreover, the local Indonesian domestic birds can be grouped into Indonesian local bird species, from Western Indonesia, such as Java, Sumatra, and Kalimantan. Indeed, some of these birds, including birds endemic to Java such as bultok (Megalaima corvina), Java and Bali, such as tohtor (Psilopogon armilaris), sparrow (Padda orizivora), and cekakak (Halcyon cyanoventris) are commonly recorded. Some birds of Eastern Indonesia, including kakatua putih jambul kuning (Cacatua galerita) and nuri (Ecletus roratus) of Papua are frequently recorded in the bird market. Regarding imported birds, some birds species, such as poksay/hwamei (Garrulax canorus) and poksay putih (Garrulax chinensis) are predominantly recorded, while some bird species from non-Asian countries, such as Africa, mainly love-bird (Agapornis sp.) are dominantly recorded in bird market (Howard and Moore 1984) . The species of birds traded on the bird market can also be classified based on the types of birds caught from nature (burung tangkapan) and the captive breeding of bird breeders (burung tangkaran) in Indonesia. The species of catch birds can be defined as the species of birds that are traded in the bird market of Sukahaji, Bandung, and the bird market of Splendid, Malang. It can be divided into two groups: firstly the birds that have been caught from the villages brought to the urban and they are immediately displayed in kiosks at the urban bird market. Secondly, the bird species that have been caught from the villages have not been directly displayed in kiosks at the bird market, but they are adapted in several weeks in the home of the bird traders. Moreover, after birds have been adapted and become rather tame, they are brought from the home of bird traders and displayed in the kiosks of bird market to be sold in the bird market.
Catching bird species are generally categorized as local bird species. Meanwhile, captive breeding birds are the species of birds that are traded in the bird market from the breeders in the urban. The breeding birds can be local birds or initially imported birds that have been breeding by bird keepers and bird breeders in the urban.
Tame character
Various species of birds by traders at the bird market are also classified based on the types of 'wild birds' (burung garabagan) and 'tame birds' (burung sudah jinak or burung jadi). The wild birds may be defined as new birds that have been directly caught from various habitats of the rural ecosystems. The birds have distinctive characteristics, including still strongly depended on natural foods, still afraid of people, and even though categorized as songbirds, they do not want to sing because they have not been able to adapt in cages or cages in the market. The species of birds are generally local birds and birds are not the result of breeding captivity, have not been maintained for a long time by bird traders, and so that they have not been adapted in cages or cages in the market.
Unlike 'wild birds', 'tame birds' are birds that have been domesticated because they have been kept for a long time by bird keepers or bird traders, then traded at the bird market. The species of birds that are captured from nature, if captured are still in the form of their young individuals or pouts taken from their nests, then raised by breed keepers or bird traders, then traded at the bird market can change from a status of birds of 'wild birds' to a status of 'tame birds' The bird species can adapt in the environment of cage, the feed is no longer natural feed, but given artificial feed, including food pellets, crickets, caterpillars and bananas that are predominantly traded in the bird market. They become tame distinctive characters, including not afraid of human beings and want to sing. In addition, the species of non-capture birds namely results from the captive breeding are categorized as 'tame birds'.
Birdsong
The species of birds can also be classified by informants of bird traders or bird keepers as well as birdsong contest hobbies in the urban, namely 'songbirds' and 'non-songbirds'. Some 'songbirds' are known by bird traders, namely local birds, such as murai (Copsychus saularis), murai batu (Cosychus malabaricus), anis merah (Zoothera citrina), and beo (Gracula religiosa). While the songbirds of non-local species, including poksay putih (Garrulax chinensis), hwamei (Garrulax canorus), and love bird (Agapornis sp.) are popularly known by bird traders (Iskandar and Iskandar 2015) . While the rest of bird species, including birds of family of Accipitridae, Falconidae, Deceidae, and Ploceidae are predominantly categorized as non-birdsong based on the folk classification.
Birdsong contest
Various species of bird trade in the bird market can also be classified based on the categories of 'song contest birds' and 'non-song contest birds'. This classification of birds has been famous after the popular habit of birdsong contests undertaken by songbird lovers in the 1980s. At that time, the cucak rawa (Pynonotus zeylanicus) was mainly contested in the songbird bird contests in many urban areas in Indonesia. Then, because the population of the cucak rawa has dramatically decreased in nature, and the Ministry of Environment (KLH) banned the contest for this species, except for bird results of captive breeding is still allowed. Then the species of birds contested have changed from the cucak rawa to imported birds, such as poksay/hwamei (Garrulax canorus) and poksay putih (Garrulax chinensis). However, as a result of the Indonesian monetary in 1998, the price of imported birds became expensive, and there was also the issue of bird flu which was worried to be carried by imported bird species. As a result, species of imported hwamei and pokay birds were less popular and rarely contested again. Moreover, some local songbirds, including anis merah (Zoothera citrina) and murai batu (Copsychus malabaricus) have been popular.
Today, various birdsong contests in many urban in Indonesia are very popular. In general, bird contest activities in Indonesia can be divided into 3 levels, namely local/for training, regional, and national level. At the local level, such as bird contests in the Bandung urban areas and its surroundings are routinely conducted once a week, held almost every day in many areas of Bandung (Iskandar and Iskandar 2015) .
In general, bird contests at the local level are primarily intended for bird training purposes (untuk latihan) in contests and can enhance the selling prices. The reason is birds that have been winners in local cases, the selling price becomes expensive. In addition, moreover, the contest activities are also a means of preparation to participate in contests at the regional or national level.
Some local and imported birds, including murai batu (Copsychus malabaricus), murai Boeneo (Copsychus malabaricus var borneo), anis merah (Zoothera citrina), anis kembang (Zoothera interpres), murai/akacer (Copsychus saularis), ciblek (Prinia familiaris), cucak jenggot (Criniger bres), toed/pentet (Lanius schach), pleci kacamata (Zosterops palpebrosa), kenari (Serinus canarius), love bird (Agapornis sp.), and parkit (Melopsitacus undulatus) have been predominantly contested in many urban areas of Indonesia (Iskandar and Iskandar 2015) . In general, for national level contests, birds that are included as contestants of bird song contest must be result of captive-bred birds, marked with their foot rings installed. However, for the songbird contests at the local level, the birds that are commonly contested have not been installed foot rings. In other words, those birds have resulted in the captive breedings, they have originally captured from nature and have been kept for a long time by the owners. Therefore, since the local songbird contests have been popular in urban areas, the intensive bird hunting activities have been increasingly carried by rural people because of those bird species have high prices in the bird markets.
Conversely, some birds have not been involved in bird song contest, they are classified by bird sellers of the bird market both Sukahaji, Bandung, and Splendid, Malang as non-contest birds (bukan jenis burung kontes).
Bird price
The species of birds traded at the bird market can also be classified as bird species which have high prices and have low price birds. The group of species have been categorized as expensive prices, including song birds; beautiful feathers; tame; and commonly involved in birdsong contests. On the other hand, bird species have been categorized as cheap prices, including not beautiful; bad behavior; unattractive colors; and not tame or not domesticated. Thus, in many cases even though a species of bird is an actually categorized as birdsong, and have beautiful feather, but not yet tame, then the price of the bird can be cheaper than non-song birds, but has been tame or has been kept for a long time and has been adapted in cages.
Based on the folk classification (Iskandar 2018) , it has been revealed that the folk classification is different from that of rural people. As mentioned earlier, traded bird is classified by bird traders based on their sources, tames, song, participation in song contests, and the prices. Unlike bird traders, the rural people of West Java classify bird species based on distinctive voice/vocalization, morphological characteristics, special colors, distinctive behaviors, time activities, nest types, habitats, migrants, and role in the ecosystem In terms of the traditional ecological knowledge (TEK), it can be seen the community of bird traders in the urban, classifying bird species is mainly based on their knowledge and practice in bird keeping and bird trading and handed down through generations by cultural transmission, while classifying bird species by local rural community, is predominantly based on knowledge, practice, and belief in interacting with species of birds in nature in their local ecosystems rather than pet birds in cages, which are culturally transmitted through generations (cf. Berkes 2008) .
Bird population
Based on direct observation and interview with 60 respondents of bird traders in the bird market of Sukahaji, Bandung and Splendid, Malang, it was totally documented 162 bird species, representing 41 families. Of bird individual was totally recorded 6,508 individuals of birds, namely in the bird market of Sukahaji, Bandung recorded 2,950 individuals, while in the bird market of Splendid, Malang recorded 3,558 individuals (Table 6 ).
Regarding population composition of 128 bird species in Sukahaji bird market, and 166 bird species in Splendid bird market, consisted of 3 dominant, 11 sub-dominant species, and 4 and 7 sub-dominant, respectively (Table 7) .
Among dominant and sub-dominant species of bird in Sukahaji bird market, Bandung, and bird market of Tasikmalaya and Garut (Haryoko 2010) were categorized as common bird category documented in rural areas of West Java. For example, pipit (Lonchura lecogastroides), kutilang (Pycnonotus aurigaster), perkutut (Geopelia striata), tekukur (Streptopelia chinensis), and burung kacamata/pleci (Zosterops palpebrosa) were predominantly recorded in some rural areas of West Java (Iskandar 1980; Iskandar et al. 2016) .
Like Sukahaji bird market, dominant and sub-dominant species, including kutilang (Pycnonotus aurigaster), burung kaca mata/pleci (Zosterops palpebrosa), cerocokan/jogjog (Pycnonotus goiavier), bondol (Lonchura maja), pipit (Lonchura leucogastroides), peking (Lonchura punctulata), prit benggala (Amadava amandava), and perkutut (Geopelia striata) were recorded in Splendid, Malang, were recognized as common bird species of rural ecosystem of West Java (Table 8 ; Figures 6-9 ). Most of these species have been commonly found in various habitats, including the homegarden, mixed garden, secondary forest, and rice field, except for bondol and prit benggala are commonly only found in the rice field for eating the seeds of paddy (Iskandar 1980) . In addition, some species of birds that are categorized as dominant and sub-dominant in bird market of Sukahaji, Bandung, and Splendid, Malang were captive breeds, such as kenari (Serinus canarius), parkit (Melopsittacus undulatus), love bird (Agapornis sp.), and dove (Columbia livia). In general some dominant and sub-dominant bird species were traded in Sukahaji, Bandung, and bird markets, Splendid, such as kutilang (Pycnonotus aurigaster), cerojokan/jogjog (Pycnonotus goiavier), pipit (Lonchura leucogastroides), peking (Lonchura functulata), and burung kaca mata/pleci (Zosterops palpebrosa), also dominantly traded in the Pramuka market, Jakarta (Chng et al. 2015) . Table 8 . Dominant and sub-dominant of various bird species recorded in bird market of Sukahaji, Bandung and bird market of Splendid, Malang (2015) .
Location Dominant species (Ab= > 5 %) Sub-dominant (Ab= 2-5 %)
Bird market of Sukahaji, Bandung Figure 6 . Bird of perkutut (Geopelia striata) is one of predominant species traded in the bird market Regarding total species, bird species diversity recorded in bird market Sukahaji, Bandung and Splendid, Malang tended to high, but actually, only some species had a high population and rest of them owned low population (Table  7) . For birds that owned low population, have not always occurred or recorded in the bird market over time. Sometimes those birds have not found in the bird market because of lack of supply from the rural areas. In addition, the composition of bird species in the bird market has frequently changed by many factors, including bird migratory season. For example, several migrant bird species, including alap-alap jambul (Aviceda leuphotes) and dedalik (Glareola maldivarum) were recorded in the Bandung bird market only in during the bird migratory season (Iskandar 1980) . Similarly, several migratory bird species, including sikatan biru-putih (Cyanoptila cyanomelana), anis Siberia (Zoothera sibirica), and sikatan narsis (Ficedula narcissina) ) were recorded in the bird market of Splendid, Malang, during the bird migratory season (Prakosa and Kurniawan 2004) .
Prices of bird
Based on the results of interviews with respondents in the bird market of Sukahaji, Bandung and the Splendid, Malang, the price of birds recorded varies greatly. The price of a type of bird can be range from cheap prices to very expensive one. Some of the factors that influence bird prices, including bird species and bird conditions. In general, the species of birds that are known as songbirds have a higher price than that of the species of nonsongbirds. Birds that are already tame and want to sing (burung jadi) have a higher price than birds that are still wild/not yet tame and don't want to sing (burung garabagan), even though the species is the same, the selling price can be cheaper. Birds are still young hunted from nature have a higher price than birds that have been adult and directly caught from the rural areas.
The species of birds that are usually contested have a higher price than common bird species which are not commonly contested in songbird contests. The contest winning birds also have higher prices, compared to the failing bird to be champions of songbird contests. In addition, rare and protected bird species have more expensive prices than common birds and are not protected by law. Considering rare bird species and protected by law, supply is lower than demand, and these species become high symbolic status for their keepers. Some species of birds that have high prices in the bird market of Sukahaji, Bandung, and bird market of Splendid, Malang can be seen in Table 9 .
It can be seen from Table 9 that some bird species having high prices are the species of birds that are usually contested, such as murai batu (Copsychus malabaricus), cucak rawa (Pycnonotus zeylanica), anis merah (Zoothera citrina), parket (Melopsittacus undulatus) and kenari (Serinus canarius). In addition, there are bird species that have very low population in the bird market, namely Eastern Indonesia birds, including nuri (Ecletus roratus) and Indonesian protected birds, including Jalak Putih Bali (Leucopsar rothchildi). In the meantime, in the bird market of Pramuka, Jakarta some species of birds have high prices, including pleci/burung kaca mata (Zosterops palpebrosa), jalak kerbau (Acridotheres javanicus), beo (Gracula religiosa), murai batu (Copsychus malabaricus), and hwamei (Garrulax conorus), which are also commonly species of bird that are popularly kept in the cages and predominantly contested in urban (Chng et al. 2015) .
Positive and negative impact of the life bird trading
Trading bird in the bird markets in the urban has been giving positive and negative impacts. The positive impacts of bird trade on the bird market in the urban have occurred, including economic benefits for bird traders in different levels, including village bird hunters, village middlemen, bird traders in the sub-district urban, and bird traders at the bird market of an urban district or capital of province. With it has been popular of the bird trade in the bird market in the urban areas; they have also developed various people's economic activities. These include the development of the people's economy in supporting bird trading, namely the development of sales of bird feed, such as crickets, grasshoppers, caterpillars, red ant eggs (kroto), banana of variety kepok, and artificial feed (pellets), medicines, and vitamins, cages, and bird nest boxes (Figures 10-15) .
Because the demand for birds has increased in urban areas, the bird markets develop in many cities of Indonesia. Moreover, by availability of a lot of various birds traded in the bird markets that have been mainly supplied by both rural bird traders and middlemen, the urban people who love keeping birds can easily be bought birds in the bird markets instead of bird catching by themselves from rural areas. Meanwhile, the negative effects of bird trade, including due to hunting of birds in many rural areas without control, to be traded in bird markets can cause scarcity of bird species in nature of rural areas (Endri 2014; Iskandar 2017) . Therefore, with the popular bird trade in the urban, many species of birds in the rural ecosystem have been intensively hunted by villagers, sold to middlemen in the village (Figures 14-15) .
Moreover, the village birds are brought to the district bird market or the provincial bird market (Iskandar et al.2016) . The price of birds that were previously cheap in the village, the price of the city in the city has increased (Endri 2014) . Thus, the population of various types of birds in nature has decreased, due to various factors, such as habitat destruction, pesticide poisoning, poaching to be killed, and also due to hunting for live bird trade in bird markets in the city (Iskandar 1980; Shannaz et al. 1995; Iswantoro 2008; Supriyadi et al. 2008; Purnama and Indarawan 2011; Pangau-Adam and Noske 2011; Iskandar 2014; Saefullah et al. 2015; Aryanto et al. 2016; Iskandar and Iskandar 2015; Iskandar and Iskandar 2016 ) . .
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1331 Therefore, to support bird trade in bird markets in Indonesian urban areas in a sustainable system, in addition to relying on the capture of birds in the rural areas, some efforts to captive breed birds, especially for rare bird species must be more promoted. At the present time, some breeding efforts have begun to be practiced in the urban people, and some of them have succeeded (Fauzi 2012; Ma'rufi 2018) . In addition, some bird contests should be more properly managed, which are only allowed for captive birds, and need ongoing supervision from the authorities.
It can be concluded that from a survey of 60 bird traders in the bird market of Sukahaji, Bandung and Splendid, Malang, a total of 162 bird species, representing 38 families were documented. Among them, 10 species representing 7 families recorded as protected bird by law in Indonesia. The total bird population, in Sukahaji has recorded 2,950 individuals; while in Splendid were recorded 3,558 individuals. Prices of birds that are traded varied greatly depending on the species and characteristics of birds. It has also been revealed that bird trade in the bird market has been various economic benefits for many people. However, due to the bird trade in bird markets in the city, which has not been properly managed, the sustainability system of the bird trade in the city is very alarming caused of many factors, including decreasing of bird population over time in rural ecosystem as main supply of urban bird trading in the bird markets. For example, today undoubtedly population of some local birds, including cucak rawa (Pycnonotus zeylanicus), anis merah (Zoothera citrina), and murai batu (Copsychus saularis) have dramatically decreased in some rural areas of Indonesia, because of intensive hunting for commercial trading in bird markets and contesting of the songbird contest in the urban. Therefore, bird trading in the bird markets must be properly managed based on the sustainable development program concept, namely proeconomic, pro-social, and pro-environment.
